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A well casing junction (11) con- 
nects an upper string of casing to a 
pair of lower or branch strings that di- 
verge frum each other. The junction tool 
has an upper section (13) and a pair of 
branch sections (25, 27) that join the up- 
per section and each other. The junc- 
tion tool is collapsed for running into 
the well along with casing. To collapse, 
a force is applied to opposite sides to 
create identical, deep depressions in 
opposite sides of the junction tool Once 
in position, internal pressure fbrees the 
depressions outward to assume an ex- 
panded position. A suppoit member (35) 
locates at the junction and between die 
two branch sections. 
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LATERAL BRANCH JUNCTION FOR WELL CASING 

Technical Field 

This invention relates in generaJ to the constniction of a lateral branch for a primary well and 
paiticulariy to a junction member which sealingly connects the main borehole casing and the branch 
5 liner casing. 

Badtgimmd Art 

In recent years, well construction technology has yielded substantial increases in well 
productiviiy with the spread of horizontal drilling for the bottom end section of the well. Unfortunately 
horiiontal drilled wells provide limited zonal isolation and do not always pennit good complerion 
10 practices regardiitg the independett production of different production zones. Research efforts are now 
concentrating on the possibUily of drilling iatetal branches eidier inclined or horizontal ih>m a primary 
well to enhance further leservoir productivity. Also lateral branches open the potential of tapping 
several smaller size reservoirs spread around &om one single well without die need to sidetrack and 
redrill the weU when moving the production from one production zone to the next The challenge with 
muhilatetaJ completioD is to install a junction apparatus having adequate internal and external pressure 
capability without relying only on the strengdi of the local lock formations. 

Some prior art junction apparatus designs are based on a low angle side branch casing 
coMieeted to a window on the main borehole casing. Some prior proposals require in sihi milling of a 
window or a section in the main borehole casing. Milling steel easing downhole is a difficult task. 
Also, M^iile there are numerous proposals fiw sealing the branch liner casing to the vrindow, 
invrovements are needed. One design deforms • complete junction assembfy to offer a diameter equal 
or less than the diameter of the main barehole casing and expanding it in situ to the fiill cylindrical 
shape. In that design, the jurctkm assembly may be elaslwneric or meiiMiy metal Hiejumaion 
assembly b expanded widiin an enlarged sectiaa of the weU foimed after a section of die casing is 
25 milted out 

Due to die side window based connecting link between the main borehole casing and the 

branch outlet, all these confignrations offer poor internal pressure capaci^ and evea more limited 

coUapse capaUli^ when the junction is located in unconsolidated or weakly consolidated foimadons. 

The poor internal imssure cqiabHity and resistance to collapsing exisis ewn when they are fidly 

30 cemented since cemem does not woric well In traction. It is therefore highly desirable to have a 

junction apparatus offering good Inteinal pressure and collapse capability to peimh a wide freedom in 

4e tocati«» of lateral jtmctiim independem from the strength of the cementing job 
rock fonmticm. 

SummffryoflnYmtim 

35 The junction apparatus in this mvcntion has an upper section that connects to an \2pper string 

of casing. A pair of branch sections join each other at a junction with each other and with a lower end 
ofthe upper section. Each branch connects to a lower string of casing. Hic apparatus is forced into a 
collapsed configuration prior to lunmn^ into the wcU. While in the well the waratus b expanded 
back to an expanded configuration. While in the collapsed position, a lower portion of the upper 



20 



CONRRMAnON COFY 



wo 0001375 - 2 - 

PCTaB99/D1882 

sectioo is defbnned so that a pair of deep deprewions or bights locates on the omer side, the 
depressiotis being 180 degrees apait from each other and facing in opposite directions. Also, these 
depressions extend into an upper portion of the branch sections. 

In addition, a suppoit member is joined to the upper section at the junttion. the support 
member having a tail section that extends between the blanch sections. The suppoit member has anns 
that extend upward and join the upper section. The tail section comprises a pair of bmces 
interconnected by a web. TTie web defines an inner separation wall between the two branch sections 
and preferably has a portion of substantially constant thickness. 

While in the well, internal pressure is applied to force the depressions to disappear. Tlie upper 
section will expand in diameter. THe branch sections move outward uid assume a cylindrical 
configuration. 

Brief Description nf nraum^g^^ 

Figure 1 is a side cicvational view ilJustming a junction apparatus in acconUmce with this 
invention connected into a main string of casing and shown in a collapsed position. 

Figure 2 is a side cicvational view similar to Figure 1, but showing the junction apparatus 
expanded to a set position. 

Figure 3 is a sectional view of the junction apparatus of Figure I. taken along the line 3-3 of 

Figure 1. 

Figure 4 is a sectional view sunilar to Figure 3. but taken along the line 4^ of Figure 2 to 
show the apparams expanded. 

Figure 5 is a sectional view of the junction apparatus of Figure 1, taken along the line 5-5 of 

Figure 1. 

Figure 6 is a sectional view similar to Figure 5. but taken along die line M of Figure 2 to 
show the apparatus expanded 

Figure 7 is a sectional view of the junction apparatus of Figure 1, taken along the line 7-7 of 

Figure 1. 

Figure 8 is a sectional view similar to Figure 7, but taken along die line 8-8 of Figure 2 to 
show Uie apparatus expanded. 

Figure 9 Is a secti<mal view of the junction apparatus of Figure 1 . taken along the line 9-9 of 

Figure 1. 

Figure 10 is a sectional view similar to Figure 9, bm taken along the line 1^^^ 
show the junction apparatus expanded. 

Fig^ II b a sectional view of the junction apparatus of Figure 1, taken along the line ll-U 
of Figure 1. 

Figure 12 is a Wew similar to Figure I l.b« taken along the line 12-12 of Fjg^ 
junction apparatus expanded. 

Figure 13 is a sectional view of the junction apparatus of Figure 1, taken along the line 13-13 
of Figure 1. ' 

Figure 14 is a sectional view simihir to Figure 13. but taken akmg the line 14-14 of Figure 2 to 
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show the junction apparatus expanded. 

Figure 15 is a secUonal view of ttic junalon apparatus of Figure I, taken along the line 15-15 
of Figure 1. 

Figure 16 is a sectional view similar to Figure 15, but taken along the line 16-16 of Figure 2 to 
5 show the junction apparatus expanded. 

Figure 17 is a seaional view of the junction apparatus of Figure 1. taken along the line 17-17 
of Figure 1. 

Figure 18 is a sectional perspective view of the junction similar to Figure 17. but taken along 
the line 18-18 of Figure 2 to show the junction apparatus expanded. 
10 Figure 1 9 is a sectional view of the junction i4>paratus of Figure I , taken along the line 1 9- 19 

of Figure 1. 

Figure 20 is a sectional view similar to Figure 19, taken along the line 20-20 of Figure 2 to 
show the junction apparatus expanded 

Figure 21 is a sectional view of another embodiment of the junction apparahxs of Figure I, 
15 taken along Ihe line 21-21 of Figure 1. 

Figqre 22 is a sectional view of the junction apparatus similar to Figure 4, but shown taken 
along the line 22-22 of Figure 2 to show die junction apparatus expanded. 

Figure 23 is a perspective view of a support member for the junction apparatus of Figure 2. 
Figure 24 is an enlarged, partiaUy sectional view of the support member of Figure 23 instaUed 
20 in the junction apparatus of Figure 2. 

Figure 25 is a side elevationai view of an alternate embodiment of a junction apparatus, 
shown m an expanded positioa. 

Figure 26 is a sectional view of the junction tool of Figure 25, taken along the line 26-26. 
Figure 27 is a secti(mal view similar to Figure 26, but showing the junction tool in a collapsed 

25 position. 

Figure 28 is a sectional view of the junction tool of Figure 25, taken along the line 28-28. 
Figure 29 is a view similar to Figure 28. but showing the junction tool in a coll^ed position. 

Figure 30 u a sectiona] view of the junction tool of Figure 25, taken ak>qg the line of 30-30 of 
30 Figure 25. 

Figure 3 1 is a view similar to Figure 40, but showing the junction tool in a collapsed position. 

Figure 32 is a sectional view of the junction tool of figure 25, taken akmg the Une 32-32 of 
Figure 25. 

35 Best Mode for CaTTviny Out the Invenrifm 

Referrii^ to Figure I and 2, the junction apparatus or member 1 1 b connected into a string of 
casing and lowered into an open hole wellbore until it reaches an enlarged section of the wcllbore. 
Junction member 1 1 tiien i$ pressurized by fluid pressure from the surface, causing it to move from the 
collapsed position m Figure J to the expanded set position of Figure 2. While in the expanded 
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position, junction member II resembles an inverted^-. Junction member 11 has an upper end 
section 13 that is cylindrical and connects into the string of casing that is being lowered into the 
wcllborc- Upper end section 1 3 is the same diameter as the casing. An upper enlarged section 15 Joins 
upper end section 13. having an upper end welded to the lower end of upper end section 15. Upper 
enlarged section 15 is conical, diverging in a downward direction and resulting in a greater diameter at 
its lower end at section line 10-10 than at its upper end. Upper enlarged section 15 has an axis 16 that 
is inclined relative to main casing axis 17. 

A conical lower enlarged section 19 has an upper cad welded to part of the lower end of upper 
enlarged section 15. In the cmbodhncnt shown, conical lower enlarged section 19 is much shoncr in 
Icngtfi dum the length of upper enlarged section 15. Conical lower enlarged section 19 converges in a 
downward direction, as can be seen by comparing Figures 12 and 16. Conical lower enlarged seaion 
19 comprises one-half of a cone with a diameter at its lower end that is substantially the same as the 
diameter of upper end section 13. 

A conical lower cnlaiged section 21 also joins the lower end of upper enlarged section 15. 
15 , Conical lateral section 21 may be the same length as conical lower enlarged section 19. but is 
preferably of a lesser diameter. Both conical lower enlarged section 19 and 21 are joined together via a 
formed section 10 which contains U-shaped portion 43. Referring to Figure 12. conical lateral section 
21 forms the right half of junction member 1 1 at section line 12-12. with conical lower enlarged section 
19 forming the left half at that point Conical lower enlarged section 19 and lateral section 21 are 
20 welded to each other along their inner edges 23. the imier edges being in a plane that contains axis 16 
of upper enlarged section 15. The shape of junction member 1 1 at section line 12-12 is somewhat in 
the shape of a peanut with a m^ jor dhnenslon that is greater than a minor dimension. 

Referring agam to Figure 2, a lower main section 25 of cylindrical configuration is welded to 
the lower end of conical lower enlarged section 19. Uwer main section 25 joins the main casing 
branch (not shown) extending below and is coaxial with upper end section 13 and main axis 17. A 
lower lateral seaion 27 of cylindrical configuration is welded to the lower end of conical lateral section 
21. Uwer lateral section 27 will support a string of lateral or branch casing (not shown)! A driilable 
plug 29 is secured in lower lateral section 27. The diameter of lower lateral section 27 is preferably 
slightly amaUer than the diameter of lower main section 25. Lower lateral section 27 is located on a 
30 latetHl branch axis 31 that is at an acute angtereUtlve to main cashig axis 17. Upper enlarged section 
axis 16 bisects axes 17 and 31, with all three axes 16, 17 and 31 being in a single plane. 

Referring to Figures 2, 23 and 24. a support member 35 is welded to the exterior of junction 
member II at the intersection of lower main section 25 and lower lateral section 27. These two 
sections join each other at die lower end of the conical lower enlarged section 19 and conical lateral 
35 sccUon21. Tlic junction resembles a crotch area with the ^ro legs being lower 

and lower lateral branch portion 27. For clarity, sappan member 35 is not shown in Figure 1. 

Support member 35 is generally in the configuration of a T", having two arms 37 and a leg 
41. Each arm 37 has aii enlarged portion 39 on its outer enl The enlarged portions 39 are welded to 
the exterior of corneal enlarged section 19 and conical lateral section 21 on opposite sides. Ug 41 
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««eai»i»«IkItolm«lb«i«4«AJI«»db,«U^ ^ 
can«d iww ponton te«w m 37 ttaB .grf« . U^la^ 
b«tv»eeuconic«ilowcBlaijgdseetiml9inil«»n> ^ l li^ 
•tawtkm manber 1 1 wm fint be fenned «rf twted fa 

II b cdhpsed ly * folding BKtoe (not ihcm) wWA 

RguiB 3 fa d» lynimeiried pto, e»Bhw ite tide wnU. to <fe^ 

Wgto45,47W fmttaachcam. Bigto 45. 47 fawnse In depth fa . dowwnri dii«ioD is 
canteKCDbywrnipariDgFignieatoHgareS. Tl» shapes of Wgbti 45, 47 wffl abo ehaagc fa t 
10 dowmraid direction o cm beseeaby eompatingFigares 5, 7, 9, 1 1, 13, 13, 17 tad 19. 
fa the eottqwd peaiioB .tow. Ae cntaiged port^ 
apta«diatB«tat«nlUJypBpaidipihrtoaptoBltatW«* Support member 

35 ie±ic« areu durfag tbe con«p«tB« proee.^ pmvHtffag bwr M 
portion27fionbefa«lbldedexeeaively. Atthe tow end ofjunedon member 11. townafaaedfan 
25 winbe Btscot-riaped. wMk low teenl «cto 27 lanam^ 
Bideflecwt AwttorfiewtatfanrfjmrfoiimembcrUfaeylfadricalwheojmi^ 
coBqjsed Jiulno greeter a «iy pofatih)B the ^diBi«^ 

I>nfag operatioa, junction manber 11 is fasjriled fa » string of 
section of the wdl that has been previoujlyentased by reaming. Jnactioa member II wiU be nm 
i»hiIefathec«ll^poBtioBofFigi«l. Tl«ea.lvdnmlicpre«u»i,«wJfcdtothea«ideoatafaed 
fathemafacaringandfajmetfaninamberll. Ai>h«Otttdic««Oatlheoeaentehoe(notihi»»i«)at 
fliB low end of the mam a«fag enrfjto hydraulic pressure to 

caifagandJuDctioD member 11. Thfapiwurecause.jm«aionmanberll toea^ioflwsetpo^ 
«Uilnalkg27BiovfagcnnnnL Ate reaching thhpoiittai^ a valve will be Atted at ftecaneat 
as A«»to«n»I>tocBiiBtftohe|«i^do««w«d,wUdiiI^ 
ananhu surrounding the soma cumg. 

VWien it is deahed to drin the lateral wellbore, the cpennor OSes a deflect 
cenethedimfait«DeatBrl.t.nlieg27. Ihedrin bit dnlb out phg 29 and drflh the lateral wellbere. 
I^easmg of Banner diameter thaa the airincasingwiBbeiimttaon^tote^ 
30 weilbo«aml«OTartedlqr.hmis»ineeh«Blsafah«.nrtle8 27. Theh*^ 

HffMaS^ihBwanaltmiitBeobodtaieo Bcfenfag to Pfeure 23. 

JiaiclioatDoI49Wnc^itadrfealinier<eeliea51. XJjpper «««ioa 51. a. shown fa Rgne 26, cen be 
cmid««dtohi*.twhah«orrid«nD|tttfansS1^5Ihfi«±i8faoiv^ SktowUl 
35 P««owSl^«h«aenii^lmdriealBndj«taeachottttrtofcnnaeylto 

55jofaepperiection51 atajinetioaandeidmldowrwdaithownfar^TO Each bnmi 
8eeti0BS3.55btoeBd)odimeBti.oflhe«ame&meter Each beach sectioc 53. 55 fadbesiektive 
tD«lan,todfariBi,5yrfq^,^5^^^^^ ^ ^ Bnodi . ectfan53mybecoaside,edto 
hw.«i fa,« ridewn portion 53a that fl«« o faner ddewril porton 35a of ha^ 
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Similarly. braiM* sccUon 53 has an outer half or sid^^ 

aod away from outer sidcwall portion 55b of branch section 55. 

Referring again to Figure 25. a conical seaion 59 is located at the upper end of upper section 
51. Conical section 59 joins a cylindrical end 61 that will secure to a lower end of a string of casing 
nc lower end of branch section 53 secures to a string of casing while junction tool 49 is being lowered 
into the well. Initially, branch section 55 will be closed off with a drillable shoe 63. Subsequently 
shoe 63 is drilled out for drilling a branch well and rmnlng a casing liner into engagement with branch 



section 55. 



As shown in Figure 32. a support member 65 locates where branch sections 53. 55 join upper 
section 51. Support member 65 is gcneraUy in the shape of a -V. having two upward extending ^ 
67. Aims 67 an rigidly joined to the lower portion of upper section 51. Referring to Figure 26 
intenor portions of aims 67 will protrude inwaixl slightly into the bore of upper section 51. 

Referring to Figures 26 and 28. junction tool 49 may be considered to have a major axis or 
symetricalaxis69. Major axis 69 bisects equally each ofthc branch sections 53. 55. A minor axis 71 
pen^endicular «> major axis 69. bisects equally each of .he ann, 67. As upper section 51 is cylindrical 
long section line 26-26. the dimensions across upper section Sl at major axis 69 and minor axis 71 
will be the same. However, when measured at section line 28-28. the distance from outer side 53b to 
outer side 55b along major axis 69 is considerably greater than the distance ftom the outer surface of 
each arm 67 measured along minor axis 71. 

Rtferring again to Figure 32, support member 65 also has a web 73 that joins each aim 67 ami 
extends downward. The upper bonier end 74 of web 73 is a straight line, with stress relief notches 76 
at each comer where upper end 74 Joins an aim 67 with a nulius 75. While moving between the 
collapsed and expanded positions, anns 67 wiJI flex « the jm»tion wid, web 73. thus die stress relief 
notches 76 with radius comers 75 reduce strain concentiation. 

Web 73 extends sideways with ribs 79.downward fiom aims 67. Ribs 79 are comiected to 
each other by web 73. resulting in what may be considered as a tail. By comparing Figures 28 amJ 30 
it can be seen that at upper end 74 near section line 28-28. web 73 will fom, the separating wall 
between bnmch sections 53. 55. The inside waU ponion, 53.. 55a along section line 28-28 coincide 
withwtb73. As one proceeds dowmvarrf. however, web 73 becomes a discrete member spaced 
equidistant between branch sections 53. 55. as shown fa Figure 30 with ribs 79 sticld^ When 
junction tool 49 is under operating pressure, the upper section of web 73. where it is the separating wall 
between branch sections 53. 55. will be highly loaded while being limited In its thickness by the 
requi.«l drift ofa« branches section, 53. 55 and might undergo plastic defend Tospreadthe 
It-d over. Urge area, faaead of coocemrating the highest strain on a single line, a constant thickness 
section 80 is ibmied in web 73. As shown in Figures 28. constant thickness section 80 is. flat section 
located within the center of web 73 between rib, 79. Constant thkk„e» «ction 80 i, rectangular ud 
extends downward from upper border end 74 for a selected distance. 

To move jmiction apparams 49 to d>e. collapsed position, shown in Figures 27 29 and 31 
defomung rwmd tools (not shown) are applied on each side ponion 51a. 51b along major axis 69." 
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Hjcse deforming tools press inward toward each other, each foiming a single large depression or bight 
81. At section line 26-26, the inner ends of bights 81 are nearly touching each other. Bights 81 face 
outward in opposite directions from each other. When bights 81 are created, not only will the 
dimension of upper section 51 shrink along major axis 69. but it will also shrink along minor axis 71. 
5 Also, while collapsing, the upper ends of arms 67 move toward each other, resulting in a collapsed 
position effective diameter 85. shown by the dotted lines. 

The same deforming tools also move outer sidewall portions 53b, 55b of branch sections 53, 
55 inward to the position shown in Figure 29. This results in two bights 83 that are continuations of 
bights 81. Bights 83 faces in opposite direcUons and are located along major axis 69. The inner 
10 surface of each bight 83 will touch web 73 at the constant thickness section 80. The effective diameter 
85 is the same as that in upper section 5 1 . 

Referring to Figures 30 and 3 1, in the collapsed position^ bights 83 will be in contact with the 
interior surface of the inner sidewall pottions 53a, 55a. In the collapsed position, inner sidewall 
portions 53a. 55a along section line 30-30 will be flat, parallel to each other and parallel to web 73 with 
a 5 sticking out ribs 79. which is equally spaced between. 

Junction tool 49 will be employed the same as in the first embodiment. The operator will 
apply hydraulic pressure to the main casing and the junction tool 49. The hydraulic pressure will cause 
junction tool 49 to move from the collapsed configuration to the expanded configuration. Tlie 
operator then cements the casing and junction apparatus in the well. 
20 The operator will then lower drill pipe through the casing and into branch seaion 55 to drill 

out plug 63 and to drill the other branch well. After drilling, casing for the other branch well will be 
lowered through the upper string of casing and through branch section 55. A iioer hanger will support 
die upper end of the second string of casing widim branch section 55. 

The invention has significant advantages. Collapsing the junction tool by pressing inward on 
25 opposite sides to form synmietrical bights provides an effective means to reduce the overall diameter. 
The support member allows movement from the dcforaicd position to the expanded position while 
reinforcing the branch junction to support high operating pressures. Tlie stress relief radius reduces 
strain at die comeis between the web and die arms. The constant thickness section in the web spread 
deformation in the h^glUy loaded separating wall between the branches. 
30 While the invention has been shown in only two of its forms, it should be apparent to those 

skilled hi the art that it is not so limited, but susceptible to various changes widiout departlQg from the 
scope of the invention. 



wo 00/31375 



- 8 - 



PCTyiB99/01882 



I CLAIM: 

1. In a well casing junction apparatus ] ] or 49 for connecting an upper string of casing to a pair of 
lower strings of casing, having an upper section 1 5 or 59-5 1 with a longitudinal axis 1 7 or 57 and being 
adapted to be connected to the upper string of casing 13 or 61 above the apparanis. and a pair of 

5 branch sections 25, 27 or 53. 55 that join each other at a junction with each other and with a lower end 
of the upper section and extend downward from the upper section for connection to the lower strings of 
casing, the junction ai^>aratus being movable due to the application of internal force from a collapsed 
position to an expanded position in which both of the branch sections are substantially cylindrical; die 
improvement comprising: 

10 a single depression 45 or 81 located on one side and a single depression 47 or 81 located on 

an opposite side of a lower poftion of die upper section 15, 51 while the junction apparatus is In die 
collapsed position; and 

a single depression 45, 47 or 83 in an outer side of each of the branch sections that extends 
downward from one of die depressions 45, 47 or 81 from the upper section while the junction apparatus 
15 is in the collapsed position. 

2. The apparatus according to claim 1, wherein while in the collapsed position, each of the branch 
sections has an upper portion with an inner side figl7 or 53a, 55a diat is deformed from its 
configuration while expanded. 

20 

3. The apparatus according to claim I, wherein while in the collapsed position, the depressions in the 
upper section 45, 47, 81 are substantially symmetrical, and die depressions in die branch sections 45, 
47» 83 are substantially symmetrical 

25 4. The apparams according to claim 1, wherein while in the collapsed position, die depressions on die 
outer side 53b, 55b extends inward into substantial contact with an interior surface of an inner side 53a, 
55a of each of the branch sections. 

5. The apparatus acconling to chum U iurther comprising a support member 65 joined to tfw upper 
30 section at the junction, having a tan section diat extends between the branch sections and a pair of anns 
67, each of die arms extending upward and joining the upper section 51, and wherem a line equally 
bisecting the arms and passing through the axis of the upper section is substantially perpendicular to a 
Ime equally bisecting each of die brandi sections and passing throu^ die axis. 

35 6. The apparatus according to claim 5, wherein die tall section comprises a pair of ribs 79 
interconnected by a web 73 diat is located in a plane diat bisects die arms, die web defining an inner 
separation wall between the branch sections at die junaion with the upper section and having an upper 
portion 80 located on die upper edge of substantially constant section. 



wo 00/31375 - 9 - 

PCT/IB99/D1882 

7. The appamrn according to cUiin, 5, wherein the arms 67 move farther apart from each other when 
moving from the coUapsed position to the expanded position. 

8. TTie apparatus according to claim 5, further comprising stress relief notches 76 fonned at a comer of 
5 each of the arms 67 with the tail section. 

9. A method for providing a junction between an upper string of casing 61 and two lower strings of 
casing, comprising: 

(a) providing a junction apparatus I lor 49 that comprises an upper seaion 15 or 51-59 anda 
10 pair of branch sections 25. 27 or 53. 55 that join each other at a junction with each other and with a 

kwer Old of the upper sectfcm and exteml downwani fiOT the iqn>er section 

(b) collapsing the junction apparatus into a smaller effective diameter by fonning two 
oppositely feeing single depressions 45. 47 or 81. in a lower portion of the upper section, and forming a 
single depression 45. 47 or 83 in an outer side wall portion of each of the branch sections; 

(c) connecting the jppta- sectipn of the junction 15 or 59 apparanis to the upper string of 
casing 13 or61 and running the junction apparatus into the well while collapsed; 

<d) while the junction apparatus is in die well, applying an internal force lo the junction 
apparaus to cause the depressions 45. 47 or 81. 83 in the lower portion of the upper section and in the 
branch sections to substantially disappear, and causing the branch sections 53. 55 to move apart fi«m 
20 each other. 



15 



10. ThemethodaccordhigtoclaBn9.wlwemstep(d)isperfonnedbyajvlyinginteiaalM^ 
to the junction apparatus. 

25 Il.The method according to claim 9. wherein one of the lower strings of casing is attached to one of 
die branch sections prior to runnmg the junction apparaUts into the well. 

12. The method according to chum 1 1, wherein the other of the branch sections is phigged prior to 
lumfag ffl die well, and sttp(d) is perft»med by vp^ring internal fluid pnssme to the jmelion 
30 appaiBtns. 
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